Summary. Semen was diluted 1:9 with egg yolk\p=n-\citratemedium containing 0\m=.\31\p=n-\ 3\m=.\1 M (final concentration) formamide, butyramide, acetamide, propionamide, dimethylformamide, lactamide, malomide, ethylene glycol, trimethylene glycol, dimethylsulphoxide (DMSO) or glycerol. After 30 min incubation at 20\s=deg\C,sperm motility was superior in hypertonic solutions of acetamide, lactamide, dimethylsulphoxide, trimethylene glycol and ethylene glycol. Some of these compounds were added to semen diluted 1:2 in an isotonic egg-yolk\p=n-\glucose\p=n-\ lactose\p=n-\raffinosesolution and frozen by the pellet method. Relatively good survival of motility was obtained in 1\m=.\0M-DMSO, -lactamide or -acetamide. Dimethylformamide (0\m=.\5M), ethylene glycol (0\ m=. \ 5\ p=n-\ 1\ m=. \ 5M), trimethylene glycol (1\m=.\5M) and propionamide (0\m=.\75M) also gave some protection. Insemination of does with semen frozen and thawed with 1\m=.\0M-DMSO, -lactamide or -acetamide gave fertilization rates of 68\p=n-\88%,and 84% (38/45) of does gave birth to an average of 5\m=.\3 young.
Introduction
In studies on the deep freezing of semen, several factors make rabbit spermatozoa of particular interest in comparison to those of some other species. Rabbit spermatozoa are less sensitive to rapid cooling from 30 to 0°C than are bull, dog or ram spermatozoa (Wales & White, 1959 ), but they are very sensitive to damage by hypertonic solutions (Emmens, 1948) . Rabbit spermatozoa also appear to be less permeable to glycerol (Nagase & Tomizuka, 1969 ) and a sudden rise of glycerol concentration in the diluent leads to loss of motility (Smith & Polge, 1950) . Early attempts to achieve fertilization with rabbit semen frozen and thawed in the presence of glycerol were relatively unsuccessful, but better results were achieved using ethylene glycol (Fox & Burdick, 1963) or dimethylsulphoxide (Sawada & Chang, 1964) as cryoprotective agents. High kindling rates with frozen rabbit semen have been documented and observations have been made on several factors relating to rabbit semen freezing, such as sperm numbers for inseminations (Andrieu & Courot, 1976) , acrosome morphology (Weitze, Hellemann & Krause, 1976; Hellemann, 1977) , storage periods (O'Shea & Wales, 1969; Maurer, Stranzinger & Paufler, 1976) , sperm transport in the female reproductive tract (Murdoch & O'Shea, 1973) and freezing procedures (Stranzinger, Maurer & Paufler, 1971; Weitz et al, 1976) . However, no cryoprotective agents other than glycerol, dimethylsulphoxide and ethylene glycol have been examined for the low temperature preservation of rabbit semen. We have previously demonstrated that formamide, acetamide and lactamide provided good protection to bull, stallion and boar (except formamide) spermatozoa during pellet freezing (Nagase, Tomizuka, Hanada, Hosoda & Morimoto, 1972; Tomizuka, Hanada, Morimoto & Nagase, 1972 ) and so we investigated the effectiveness of these and some other neutral solutes for the preservation of rabbit spermatozoa. There appeared to be little interaction between concentration of the additive and the reduction in motility on redilution except for semen in the presence of 0-5 M-lactamide and 0-75-2 M-propionamide for which the interaction was significant.
Fertilizing capacity offrozen-thawed semen
The results for the first experiment are given in Table 3 . There were no significant differences between the groups. (79) 29 (88) 26 (68) 4(11)* (88) 11 (73) 7 ±2-0
(1-8) (Polge & Soltys, 1960) . A relatively fast freezing method for bull spermatozoa by pelleting on solid C02 was developed by Nagase (1962) and Nagase, Niwa, Yamashita & Irie (1964) , and under these conditions it was observed that better protection to cells was provided by di-and trisaccharides than by monosaccharides (Nagase, 1962 (Nagase, , 1966 Nagase et al, 1964; Nagase, Yamashita & Irie, 1968 The results of the freezing trials supported this theory to some extent because the best recovery rates were obtained with lactamide, dimethylsulphoxide and acetamide. The recovery rates following freezing in media containing ethylene glycol and trimethylene glycol were lower, despite the fact that these substances were able to maintain better motility at high osmolarities than lactamide, acetamide or dimethylsulphoxide in the incubation trials.
Therefore, properties other than high permeability and low toxicity appear also to be required if a solute is to be an effective cryoprotective agent. These results and those cited earlier might suggest that compounds containing hydroxyl groups are relatively less effective cryoprotective agents for rabbit spermatozoa than those containing amide or methyl groups.
The fertility rates obtained with pelleted semen with dimethylsulphoxide, acetamide or lactamide as cryoprotective agents were higher than those reported by O'Shea & Wales (1969) or by Stranzinger et al (1971) and were almost equal to those reported by Weitze et al. (1976) . Litter size was lower than would be expected from New Zealand White does following natural or artificial insemination with fresh semen, but the techniques described could have useful practical application.
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